
Potravinarstvo Slovak Journal of Food Sciences 

Volume 18 77  2024 

 
 

  

  

 Received:  24.12.2023 

 Revised: 21.1.2024 

 Accepted: 10.2.2024 

 Published: 12.2.2024 

 

 

Potravinarstvo Slovak Journal of Food Sciences 

vol. 18, 2024, p. 77-96 

https://doi.org/10.5219/1947   

ISSN: 1337-0960 online 

www.potravinarstvo.com 

© 2024 Authors, CC BY-NC-ND 4.0 

 

The importance of camel milk and its dairy products – a review 
 

Aikerim Zhumabay, Assiya Serikbayeva, Sabira Kozykan, Saule Sarimbekova, 

Gaukhar Kossaliyeva, Aitbay Alimov 
   

ABSTRACT 
Camel milk and dairy products based on camel milk are consumed by people in various countries, particularly 

Asia and Africa. Traditionally, products based on camel milk products have been an essential source of protein 

for people living in arid countries of the world. Here, we have discussed the chemical composition of camel 

milk and the technological features and limitations in the production of dairy products from camel milk. 

Moreover, different species or strains of LAB such as Lactobacillus plantarum, Lactobacillus fermentum, 

Lactobacillus casei, Enterococcus faecium, Streptococcus thermophilus, Weissella confusa were detected as 

the prevalent bacteria in camel milk and camel milk products. Although camel milk has been subjected to 

numerous studies, technical analyses on an industrial scale remain scarce, especially for processed camel milk 

products. Further comprehensive research is needed to improve the quality of camel milk dairy products so that 

they can compete with milk from other livestock. 
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INTRODUCTION 
For thousands of years, the camel has been used by humans as a means of transportation and goods. However, 

it is unfair to think this way about this animal because camels greatly support people in arid areas, giving their 

milk to satisfy hunger and thirst [1]. Camel breeding is developed in the desert and semi-desert zones in African, 

Arab, and Central Asian countries and Mongolia [2]. Camels are markedly superior to other farm animal species 

in resilience to extreme desert conditions [3]. Camel breeding in Kazakhstan is also a traditional branch of 

livestock breeding. Currently, Kazakhstan is experiencing an increase in the number of camels (both one-

humped and two-humped camels and hybrids). Moreover, camel breeding in Kazakhstan is developing in 

Mangyshlak, Kyzylorda, and South Kazakhstan regions [4]. The genus Camelus includes three species of 

camels, of which there are two (C. dromedarius and C. bactrianus) in Kazakhstan. Dromedaries have one, and 

Bactrians have two humps, and they are resistant to harsh climatic conditions of deserts and semi-desert zones 

[5]. 

In the global community, cow's milk produces fermented milk products. However, it contains casein, which 

clogs blood vessels. Daily consumption of cow's milk in some people due to intolerance to this product destroys 

pancreatic cells and worsens carbohydrate metabolism, which leads to diabetes mellitus. Camel milk (CM) is 

very nutritious and completely secure for consumption [6], [7]. Recently, diabetes mellitus has been increasing 

all over the world [8]. Camel milk is albuminous in its physical and chemical parameters and is considered the 

closest to mother's milk [9]. Although the demand for dairy products made from camel milk is growing every 

day, the camel milk dairy industry needs to pay more attention to its resources. This article discusses the general 

composition of camel milk, in particular, an overview of isolated LAB strains in camel milk and camel milk 

products, and the possibility of using camel milk to produce food products. 
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Figure 1 Fresh camel milking. Camels are being bred for the first time in the Bukhar-Zhyrau district of the 

Karagandy Region and now local residents produce their own shubat, a fermented camel milk beverage. Even 

though the main camel breeding regions in Kazakhstan are usually in the south and west parts of the country, 

the Karagandy Region is located in the central part of Kazakhstan. Kazakh Bactrian and single-humped 

dromedary camels produce milk with 4 percent fat or more. (Source: [137]). 

 

Camel milk composition 
  Camel milk has a white, sweet, or sweet-salty taste, thick consistency, and foams strongly when poured. 

Camel milk varies considerably from cow's milk in physical and chemical parameters. A meta-analysis 

conducted on camel milk reported a fat content of 3.82%, total protein of 3.35%, lactose of 4.46%, dry matter 
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of 12.47%, and ash of 0.79% [10]. The caloric value of CM was found to be about 61 Kcal/100 mL, while  

C. bactrianus showed a much higher value of 82.70 Kcal/100 mL [11]. The protein content in camel milk varies 

between 2.9% to 4.9%, consisting mainly of two types: caseins and whey proteins. The fat content ranges from 

1.2% to 6.4%, characterized by a higher proportion of long-chain fatty acids and a notable amount of linoleic 

acid and unsaturated fatty acids, essential for nutrition. Camel milk is also relatively rich in lactose, with an 

average of 4.4%. One of the distinguishing features of camel milk is its high vitamin content, including fat-

soluble vitamins (A, E, D) and water-soluble vitamins (B, and particularly vitamin C). This makes it an excellent 

source of essential nutrients. Additionally, camel milk is rich in minerals, particularly calcium and potassium, 

vital for various bodily functions. Overall, the average composition of camel milk includes 3.1% protein, 3.5% 

fat, 4.4% lactose, 0.79% ash, and 11.9% total solids. The milk's low content of short-chain fatty acids and its 

rich profile of vitamins and minerals make it a highly nutritious option, suitable for various dietary needs [136]. 

 

Proteins 
Milk proteins are high molecular weight elements comprising amino acids linked by peptide bonds. 

According to the literature, the total protein content per 100 g in raw camel milk ranges between 2.15-4.9%, 
with an average of 3%, while the amount of casein varies between 50-87%, and whey is 20-25% of the total 

protein [12], [13], [14]. Proteins in milk are divided into caseins and whey proteins. Casein belongs to complex 

proteins and is found in milk as granules, formed with the participation of calcium ions, phosphorus ions, and 

others [15]. Casein contains four main fractions: αS1-, αS2-, β-, and k-casein. Scientists have found that the main 

protein allergens of cow's milk proteins are considered to be the presence of β-lactoglobulin (as well as in the 

milk of other ruminants) [16]. Under the action of acids, enzymes, and acid salts, casein coagulates and 

precipitates, which is used in cheese production,  etc. [17]. After casein removal, soluble whey proteins remain 

in milk whey, the main ones being λ-lactalbumin, β-lactoglobulin, lactoferrin, lysozyme, immunoglobulins 

(IgG), which belong to blood plasma proteins [18]. The protein concentrations in camel milk ranges as follows: 

αS-casein (21%), β-casein (65%), and κ-casein (3.5%)  of the total casein [19]. According to several authors, the 

fraction of αS1-casein fraction is much lower than in other livestock’s milk, and β-lactoglobulin is almost absent  

[20], [21], which is of interest in studying the allergenicity of camel milk and dairy products [22]. Protein of 

camel milk is dominated by immunoglobulin and lactoferrin, which have therapeutic, antioxidant, and 

immunostimulant properties that protect the human body [23], [24]. Konuspayeva et al. detected the mean values 

of IgG of 0.718 ±0.330 mg/mL in Kazakhstan camel milk. The authors also indicated seasonal variations in IgG 

concentrations, with higher values observed in winter [25].  IgG changes were also detected at different milking 

times (11.8-211.1 mg/mL) [26]. Lactoferrin in camel milk samples varies from 0.02-7.2 mg/mL [27], [28], and 

it was found to be higher in colostrum [29]. It also said that camel milk contains more lactoferrin than bovine 

milk [30], [31]. The biological and nutritional value of proteins is determined by the amino acid composition, 

especially the essential amino acids. It has been studied that camel milk proteins are richer than other animals' 

milk proteins in essential amino acids such as lysine, phenylalanine, threonine, etc. [32]. According to studies, 

around 17-18 amino acids were detected in camel milk [4], [33]. They are essential for vital processes such as 

building proteins and synthesizing hormones and neurotransmitters. 

 

Vitamins and minerals 
Vitamins are low molecular weight organic compounds, which, present in food in small amounts, are 

essential components that regulate metabolism. Studies showed camel milk contains more vitamin C and niacin 

(PP) [34], [35], [36]. The amount of vitamin C in camel milk samples from different areas of Xinjiang province 
ranges between 12.10-41.25 μg/mL [37]. It is believed that the amount of vitamin C in camel milk depends on 

the diet and individual characteristics of the animal. Notably, Konuspaeva et al. reported variability in vitamin 

C content by region and season [38]. The relatively high amount of vitamin C in camel milk results from eating 

important nutrients in an arid area where fruits and vegetables are deficient in vitamin C. However, compared 

to cow's milk, camel milk has a small amount of A, E, B1, B2-, B9, and B5 vitamins [39]. Minerals are metal 

ions and inorganic and organic acid salts of milk. Camel milk and shubat are superior to cow's milk in 

micronutrient content, especially iron and copper [40], [41]. Faye and Beugoumi reported variations in camel 

milk copper (30-800 µg/100 mL) and calcium (0.27-2.57 µg/100 mL) [42]. 

 

Lipids 
The nutritive importance of food products especially milk is assessed by the amount and composition of milk 

fat lipids, the content of unsaturated fatty acids, which play an important role in metabolism. Camel milk has 

much less cholesterol and fat and is a great source of unsaturated fatty acids  [43], [44]. The fat content of camel 

milk is only 1.2-4.5% [45]. However, a study of camel milk in different regions of Xinjiang (China) shows that 
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the fat content of camel milk can be as high as 7.02% [37]. According to the research of Rafiq et al. [33] and 

Konuspayeva et al. [43] a high content of saturated fatty acids was found in Mongolian and Kazakh camel milk 

samples, respectively. In a previous study, camel milk contained higher levels of n-3 PUFAs compared to other 

livestock and was considered a functional food for the human diet [46]. In addition, the difference in lipid 

composition can be explained mainly by the different feeding conditions and camel breeds [47]. It has been 

demonstrated that camel milk from East Africa contained more fat than samples from Western Asia [10]. Also, 

seasonal variations influence most alterations in the compounds of camel milk [48].  

 

Camel farming 
Camel breeding is a branch of animal husbandry engaged in the breeding and utilization of camels. It is 

developed in the zone of deserts, semi-deserts, and dry steppes. In Africa, the Middle East, Uzbekistan, 

Tajikistan, India, Pakistan, and Afghanistan breed Dromedaries; Kazakhstan, Kyrgyzstan, Mongolia, and China 

breed Bactrians. In every country where camels are raised, camel milk is consumed. As a dairy animal, the 

camel has the advantage of a long lactation period and the ability to be used for many years. It is difficult to 

determine the milk production of camels, as they are milked with a camel calf that has time to suck most of the 
milk. Dairy productivity also depends on the age of the animal [49]. For instance, low milk yields were observed 

in the first and ninth parties [50]. Interestingly, camel calving from November to February had higher peak milk 

yield and longer lactation periods [51]. According to Faye, camel milk production ranges from 1,000 to 12,000 

liters per lactation, and the lactation period varies between 9-18 months [52]. Moreover, the mean daily milk 

yield was 8.17 L in Pakistan [53]. Overall, it was found that the daily milk yield of the camelid ranges from 3.5 

to 40 litres [54]. Figure 1 shows the process of camel milking in the Karaganda region of Kazakhstan. 

 

Raw camel milk and microbiological safety 
Camel milk and dairy products based on camel milk are consumed by people in various countries, 

particularly, in Asia, and Africa. However, the consumption of unpasteurized raw camel milk from family farms 

still continues in some places worldwide. The most important characteristics of dairy products are their safety 

and microbiological stability. Raw camel milk may be contaminated with various pathogenic bacteria from many 

sources (udder, equipment, environment, etc.). Somatic cells are cells of various tissues and organs that are part 

of the tissues of the milk passages involved in milk secretion and milk excretion. In the udder, there is a constant 

renewal of epithelial tissue cells. The presence of a certain level of somatic cells in milk is natural. Still, an 

elevated level of somatic cells indicates that there are issues, primarily mastitis, in the dairy herd, the symptoms 

of which will manifest significantly later. In camel milk, somatic cell count (SCC) levels are not yet determined. 

It was recommended that 150 x 103  SCC cells/ml is a threshold value for healthy camel milk [55]. Furthermore, 

Staphylococcus aureus and Salmonella were detected in raw milk samples in Saudi Arabia [56], [57]. Notably, 

Garcell et al. reported the Brucellosis outbreak related to camel milk consumption [58]. In addition, tetracycline 

and oxytetracycline residues were found in some cow and camel milk samples [59]. Overall, camel health, 

milking procedures, environment storage, and transport conditions can affect the microbial contamination of 

camel raw milk. Therefore, it is important to test raw camel milk and its processed product samples for 

microbiological quality before use [60]. 

 

Pasteurizated camel milk 
Pasteurization is one of the mandatory steps in the industrial production of milk and other products. The 

pasteurization of camel milk is complicated by the fact that it is impossible to maintain the temperature. 
Konuspayeva et al. reported that no standards for pasteurization conditions have been developed for camel milk 

[61]. In addition, alkaline phosphatase (ALP), the main marker of pasteurisation, is immediately negative after 

heat treatment. However, the amount and activity of ALP varies between animal species and cannot be applied 

to non-bovine milk. Moreover, it is well-known that pasteurization influences the quality of milk and its 

products. For instance, Elyas revealed that low fat and protein levels in fermented camel milk after pasteurization 

compared to un-pasteurized one [62]. Another study showed that low-temperature long-time pasteurization did 

not influence casein micelles size in camel milk. At the same time, high-temperature short-time, ultra-high 

temperature, and high-pressure treatment (HPP) caused decreases in particle size. Besides, HPP treatment kept 

a higher amount of bacteria [63]. Therefore, there is a need to develop standardized pasteurization conditions 

that can be applied to camel milk. 
 

 

 

https://www.sciencedirect.com/topics/food-science/pasteurization
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Fermented camel milk  
It has been proven that camel milk and fermented products based on it have a high nutritional value and 

biomedical properties, which makes them a significant foodstuff [64]. Lactic acid bacteria (LAB) are widely 

used in many biotechnological and food industries – in the production of fermented milk products, enrichment 

of various foods, and creation of probiotics and dietary supplements [65]. Food products enriched with probiotic 

cultures have also been popular in the last decade. Scholars from different countries have noted that bacteria of 

the genera Lactobacillus, Enterococcus, and Bifidobacterium are the most commonly used bacteria in the food 

and biotechnology industries as probiotic cultures [66]. Raw camel milk and spontaneously fermented dairy 

products may be considered as sources of potential probiotics. Sourdough cultures specifically designed for 

camel milk fermentation could be an important step toward better utilization of camel milk. The Table 1 shows 

the different species, such as Lactobacillus plantarum, Lactobacillus fermentum, Lactobacillus casei, 

Enterococcus faecium, etc., which were identified as the predominant bacteria in camel milk and camel milk 

products.  

 

Table 2 LAB species isolated from camel milk and products across the globe. 

Product type Species/strains Countries Sources 

Raw camel milk 

Enterococcus faecium 

Kuwait [67] 

Lactococcus lactis 

Pediococcus pentosaceus 

Pediococcus acidilactici 

Weissella confusa 

Leuconostoc pseudomesenteroides 

Lactobacillus reuteri 

Lactococcus lactis 

India [68] Enterococcus lactis 

Lactobacillus plantarum 

Lactobacillus fermentum 

Kazakhstan [69] 

Pediococcus acidilactici 

Pediococcus pentosaceus 

Weissella confusa 

Lactobacillus rhamnosus 

Lactobacillus plantarum 

Lactobacillus brevis 

Fermented milk 

Lactobacillus oryzae 

Kazakhstan [69] 

Lactobacillus casei 

Lactobacillus paracasei 

Lactobacillus curizae 

Lactobacillus plantarum 

Enterococcus lactis 

Pediococcus pentosaceu 

Pediococcus acidilactici 

Enterococcus faecium 

Weissella confusa 

Raw camel milk 

Lactococcus lactis subsp. lactis 

Morocco [70] 

Lactobacillus helveticus 

Streptococcus salivarius subsp. thermophilus 

Lactobacillus casei subsp. casei 

Lactobacillus plantarum 

Streptococcus thermophilus 

Inner Mongolia [71] 
Leuconostoc mesenteroides. 

Lactobacillus helveticus, 

Lactococcus lactis 

Raw camel milk 
Enterococcus faecium BagHom4 

Saudi Arabia [72] 
Streptococcus equinus Omer9 

Stirred yogurt 

(Laban) made 

from camel milk 

Streptococcus equinus Anwr4 

Saudi Arabia [72] Streptococcus equinus Zaki1 

Streptococcus equinus Salam7 

https://www.sciencedirect.com/topics/immunology-and-microbiology/enterococcus-faecium
https://www.sciencedirect.com/topics/immunology-and-microbiology/lactococcus-lactis
https://www.sciencedirect.com/topics/immunology-and-microbiology/pediococcus-pentosaceus
https://www.sciencedirect.com/topics/immunology-and-microbiology/pediococcus-acidilactici
https://www.sciencedirect.com/topics/immunology-and-microbiology/lactobacillus-reuteri
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Table 2 Cont. 

Product type Species/strains Countries Sources 

Raw camel milk 

Enterococcus bulliens sp. nov. 

Morocco [73] 
Enterococcus sulfureus ATCC 49903(T) 

Enterococcus italicus DSM 15952(T) 

E. sulfureus LMG 13084(T) 

Shubat 

Lactobacillus helveticus 

Mongolia, Inner Mongolia [74] Lactobacillus kefiranofacien 

Streptococcus salivarius 

Raw camel milk 

Leuconostoc mesenteroides 

Iran [75] 

Lactobacillus casei 

Weissella cibaria 

Pediococcus pentosaceus 

Enterococcus durans 

Enterococcus faecium 

Enterococcus lactis 

Lactococcus lactiis 

Morocco [76] 

Lactobacillus plantarum 

Lactobacillus paracasei 

Enterococcus spp. 

Lactobacillus spp. 

Lactococcus spp. 

Lactobacillus brevis 

Leuconostoc mesenteroides 

Iran [77] 
Lactobacillus plantarum 

Weissella paramesenteroides 

Weissella confuse 

Lactococcus garvieae C47 United Arab Emirates [78] 

Raw camel milk 

Lactococcus 

Morocco [79] 
Enterococcus 

Streptococcus 

Leuconostoc 

Raw and 

fermented camel 

milk 

Lactobacillus 
Saudi Arabia (Makkah 

area) Egypt (Fayoum 
[80] 

Shubat 

Lactobacillus plantarum 

Kazakhstan [81] 

Lactobacillus casei 

Lactobacillus helveticus 

Lactococcus lactis 

Lactobacillus paracasei spp. paracasei 

Tarag 

L. delbrueckii ssp. bulgaricus 

Mongolia [82] 

L. helveticus 

L. delbrueckii ssp. lactis 

L. fermentum 

Lactococcus lactis ssp. lactis. 

Fermented camel 

milk 
Lactobacillus paracasei subsp. paracasei Mongolia [83] 

Raw camel milk 

Weissella confusa 

Morocco [84] Weissella cibaria 

Enterococcus durans 

Ethiopian 

traditional 

fermented camel 

milk 

Streptococcus 

Ethiopia [85] Lactococcus 

Weissella 

 

 

 

 



Potravinarstvo Slovak Journal of Food Sciences 

Volume 18 83  2024 

Table 2 Cont. 

Product type SPECIES/STRAINS Countries Sources 

Raw camel milk 

Limosilactobacillus reuteri strain 2892 Iran [86] 

Enterococcus faecium Iran [87] 

L. mesenteroides Algeria [88] 

L. brevis Algeria [89] 

Lactiplantibacillus plantarum LC38 TUNISIA [90] 

Lactococcus lactis KX881768 

Abu Dhabi, UAE [91] 
Lactobacillus plantarum KX881772 

Lactococcus lactis KX881782 

Lactobacillus plantarum KX881779 

Lactococcus lactis SCC133 and SLch14 Tunisia [92] 

Lactobacillu 

Ethiopia [93] 
Lactococcus 

Streptococcus 

Enterococcus 

Spontaneously 
fermented camel 

milk 

Lactococcus lactis 

Ethiopia [94] Lactobacillus plantarum 

Pediococcus acidilactici 

Chal 

L. plantarum 

Iran [95] 

L. paraplantarum 

L. kefiri 

L. gasseri 

L. paracasei, 

Leuconostoc (Leu.) lactis 

Weissella (W.) cibaria 

Enterococcus (E.) faecium 

Raw and 

fermented camel 

milk (Suusac) 

S. thermophilus 

Kenya [96] Lc. lactis subsp. lactis 

S. infantarius subsp. infantarius 

Gariss 
Lactobacillus plantarum 

Sudan [97] 
Lactococcus raffinolactis 

Raw camel milk 

Leuconostoc mesenteroides subsp. 

dextranicum 

Algeria [98] Lactococcus lactis subsp. lactis 

Lb. plantarum 

Lactobacillus brevis 

“Shmen”, a 

traditional butter 

made 

from camel milk 

Lactobacillus plantarum 

Algeria [99] 

Lactobacillus delbrueckii ssp. 

bulgaricus 

Lactococcus lactis ssp. lactis biovar 

diacetylacti 

Lactococcus lactis ssp. cremoris 

Leuconostoc pseudomesenteroides  

Lactobacillus paracasei ssp. 

paracasei 

Leuconostoc gelidum 

Enterococcus faecium 

 
Sour milk products have been known since antiquity. Depending on climate and lifestyle, each region has its 

national product. They have in common that they are obtained by fermenting milk from different animals. Shubat 

is a lactic acid beverage produced from natural camel milk due to lactic acid and alcoholic fermentation. It is 

also called as “Khoormog” in Mongolia or “Chal” in Iran [100]. It has quiet specific taste and smell. There is a 

distinction between ready Shubat by aging: one-day aging – young, two-day aging – medium strength, and three-

day aging – strong. The best is a drink of 2-3 days of aging. During fermentation, Shubat density, dry residue, 

and milk sugar content decrease, lactic acid level, and acidity increase, resulting in the synthesis of ethyl alcohol 

and carbon dioxide. The the high content of vitamin C is preserved [101]. The previous study showed that some 

PUFAs were detected only in Shubat. Besides, the concentration of some amino acids, including threonine, 

https://www.sciencedirect.com/topics/food-science/lactococcus
https://www.sciencedirect.com/topics/food-science/lactobacillus
https://www.sciencedirect.com/topics/food-science/lactococcus
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aspargine, alanine increased compared to raw milk and milk powder [4]. The pH values in Shubat were between 

3.7-4.1 [102]. Manaer et al. reported the effect of shut in type-2 diabetic rats. Furthermore, the authors speculated 

that its probiotic function may increase the function of β-cells [103]. Shubat has also been successfully used to 

treat tuberculosis [104].  

In addition, spontaneous fermentation has created many traditional products such as Gariss in Sudan, Laben 

in Arab countries, and Suusac in Kenya. Sulieman et al. (2022) reported that Gariss contains 3.4-3.85% protein, 

2.2-2.9% fat, 1.3-1.4%  lactose, 0.75-0.8% ash, 1.35-1.4% ethanol, 1-1.8% acidity [105]. Furthermore, forty-

five strains of LAB were detected in Suusac, with L. mesenteroides and L. plantarum predominating [106]. 

A comparative study of Gariss, Suusac, and Shubat revealed that they had 2.8-5%, 4%, and 4.3% fat; Gariss 

and Suusac had 2.3-3.4% and 3% protein; Gariss and Shubat had 0.51-1.3% and 0.75% ash, respectively [107]. 

However, very few studies have been published on the chemical composition and medicinal properties of shubat 

or other traditionally fermented camel milk products. 

 

Camel milk cheese 
Today, an important direction is the creation of new types of products with functional properties, high quality, 

and biological value based on the use of local sources of raw materials with a specific chemical composition. 

Coagulation of milk proteins is an important part of the technological production process of most dairy products. 

In industrial production conditions, controlling and regulating technological parameters during milk coagulation 

remains important. Camel milk is rarely used to make cheese because of the thickening problem [108]. The 

basic principle of cheese making is to thicken the milk to form curds and whey. The difficulty in obtaining 

cheese from camel milk alone is because casein, which plays a determining role in the rennet curdling of milk, 

has a different primary structure than casein in cow milk. According to current theory, the enzyme chymosin in 

casein cleaves the peptide bond between phenylalanine-105-methionine 106, broken 200 times faster than other 

peptide bonds. Camel milk does not curdle well, forming a loose and delicate clot that escapes the whey [109].  

Current cheese-making methods speed up this process, thanks to the involvement of rennet (bacteria that 

produce lactic acid). Ramet studied that camel milk can be coagulated by adding calcium phosphate and 

vegetable rennet [110]. Al-Zoreky et al. used recombinant camel chymosin to produce soft cheese from camel 

milk [111]. Furthermore, soft white cheese was obtained by using STI-12, RST-743, and R-707 starter cultures 

[112], [113]. A previous study showed that the calcium concentration of camel and cow milk blend cheese 

(449.50 mg/100g) was higher than that of camel milk cheese (325.50 mg/100g) [113]. Cheese made using starter 

culture showed higher cheese yield (13.22), total dry matter (44.36), fat (19.0), and protein (21.3) than cheese 

made by direct acidification [114]. However, research on camel milk cheese's chemical and other properties is 

still being determined.   

Nowadays, camel’s milk is transformed into many types of cheese, such as camembert, ricotta, halloumi, 

feta, etc. The Caravane cheese (also known as Camelbert) is the first camel cheese produced in Mauritania, it's 

one of the few commercially produced camel milk cheeses. Caravane is soft and creamy. Also, it is a very 

healthy cheese as it contains low lactose and fat content. Camel milk feta is made with camel milk is also creamy 

and has a delicate flavour. Camel milk halloumi is a variation of the traditional Cypriot cheese made from camel 

milk. Camel milk ricotta is a soft, fresh cheese often used in desserts or as a spread. Shubat cheese is derived 

from fermented camel milk with a unique tangy and rich flavor. Inayat et al. observed that fat (3.62 to 2.96), ash 

(11.79 to 7.30), and chloride (3.18 to 2.29) decreased in soft unripened cheese made from skimmed camel milk, 

but protein (44.72 to 78.88) and casein (21.17 to 59.56) increased significantly [115]. Although it is possible to 
thicken camel milk, using different cheesemaking technologies is still challenging. 

 

Milk or fermented milk powder 
Among the methods of milk preservation, drying occupies a special place, which is one of the most 

widespread and rational ways of creating reserves of dairy products, allowing them to reduce the cost of 

transporting and increase their shelf life. Food product drying methods differ in how heat is supplied to the 

product being dried. Several drying methods are used in the food industry, including spray drying, freeze drying, 

thermal radiation drying, etc.  

Dried products are made by evaporating the water from the milk. Whole milk powder is obtained by drying 

pasteurized whole milk. It can have a mild aftertaste and a light cream color. The research has shown sufficient 

prospectivity of the developed technology of freeze-drying milk. The form of camel milk is powder using 
modern innovative technology by evaporation at low temperatures with appropriate pasteurization. Freeze 

drying is when a small amount of product is frozen and placed under a vacuum. Due to the removal of moisture 

under vacuum at low temperatures, the product's structure remains unchanged, allowing the highest quality 

products to be obtained [116]. For instance, Zou et al. reported that direct freeze-dried camel milk powder had 
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minimum alterations in protein profile than direct spray-dried powder [117]. A comparative study between these 

two methods showed that freeze-dried camel milk powder displayed greater calcium preservation (15.33 g/kg) 

and iron (0.012 g/kg) [118]. Spray-dried whole camel milk powder had an average moisture content of 4%, total 

dry matter 96%, fat 29%, protein 31.6%, and lactose 29.6% [110]. High outlet temperature and pressure 

decreased vitamin C recovery during spray drying [119]. Overall, the freeze-drying method is recommended to 

obtain camel milk powder. Figure 2 shows some camel milk products produced in Kazakhstan. 

 

Yogurt  
Yogurt is a fermented milk product similar in consistency and flavor to nonfat sour cream. It is obtained by 

fermenting milk with specific yogurt bacteria – thermophilic Streptococcus thermophilus and Bulgarian bacillus 

[120]. The challenges and possibilities for processing camel milk into dairy products is given to assess the 

opportunities for developing functional camel milk products. The relative structure, distribution, and molecular 

composition of cow and camel milk elements are not similar. Consequently, producing camel milk products 

such as yogurt and cheese using the same technology as for cow milk dairy products may result in processing 

obstacles. However, scientific evidence indicates that it is possible to transform camel milk into products by 
optimizing processing parameters. The main problem of camel milk yogurt production is the texture 

characteristics [121]. In the meantime, several efforts have been made to solve the issues associated with the 

poor texture of fermented camel milk. Ali et al. recently prepared camel milk-soy yogurt with two different 

starter culture strains [122]. A slight increase in sensorial properties of camel milk yogurt was obtained by 

adding glutathione-treated transglutaminase enzyme [123]. It was observed that yogurt prepared from camel 

milk contained less protein (3.23%), fat (4.27%), lactose (3.43%), and a high amount of moisture (88.17%), ash 

(0.84%) as compared to yogurt prepared from cow milk [124]. Hashim et al. reported that cow's milk yogurt 

prepared using different formulations had a pH ranging from 4.3 to 4.5 and acidity ranging from 0.98 to 1.16%. 

In addition, yogurt prepared using 0.75% alginate and 0.075% calcium had similar sensory characteristics to 

cow milk yogurt [125].   

 

Balkaimak 
Innovative advances are opening up opportunities to expand the range of camel milk products. “Balkaimak” 

is the Kazakh national dessert [126]. It translates as honey sour cream, i.e. “bal” – honey, “kaimak” – sour 

cream. For its preparation, fresh sour cream is cooked over low heat so that it does not turn into butter, and a 

small amount of honey and flour of the highest grade is added. Properly cooked Balkaimak has an orange color 

and is slightly stretchy.  

 

  
Figure 2 Camel milk powder and shubat produced in Daulet-Beket.  Daulet-Beket is an agricultural enterprise 

in Almaty region that produces mare and camel milk, and Shubat. (Sources: [138], [139]). 

 

Camel milk butter 

Butter from camel is in high consumer demand due to its unique properties. However, camel milk butter 

production technology has significant differences compared to production from cow's milk. The butter made 

from camel milk differs from cow's milk by its white color and physical and chemical properties. The main 

problem is that camel milk slightly tends to form cream due to the lack of agglutinin, the fat distributed as small 

micelle-like globules, and the strong adhesion of fat to proteins. Despite this, pastoralists in Algeria make the 

traditional "Shmen" butter from camel's milk by churning. Also, another study revealed the possibility of 
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obtaining butter from camel milk using high churning force but a very long churning time [127]. It was reported 

that butter made from camel milk contains more long-chain fatty acids (C14-C18) and fewer short-chain fatty 

acids (C4:0-C12:0) [128].  Several authors detected 64-65% total solids and 49-59.6% fat in camel milk butter 

[129]. Another study showed that the moisture content of butter made from pure camel milk (39.2%) was higher 

than butter mixed with goat milk (14.27-32.97%), while fat content was much less in butter from pure camel 

milk (56.8%) than butter mixed with goat milk (60.57-80%) [130]. However, camel’s milk butter requires further 

research to compete with cow's milk butter production. 

 

Camel milk ice-cream 

 To create a new functionally enriched ice cream that meets the requirements of the diet of ordinary, average 

people that would meet the dietary requirements. Thus, the development of a soft ice cream made from camel's 

milk is a relevant solution to several problems such as satisfying the need to to eat "sweet" without harming 

health and figure, as well as saturating the body with protein. Soft ice cream is usually marketed at the point of 

production because such ice cream is obtained after a freezing process, which in turn involves a higher defrosting 

temperature. The technological process of soft ice cream preparation consists of the following operations: 

preparation of the mixture, maturation of the mixture, and its whipping. Haijian et al. obtained low-fat ice- cream 

with improved sensory characteristics by enriching camel milk ice cream with 2% casein hydrolysate [131]. It 

was also suggested that using additives and flavorings in camel milk ice cream improves the nutritional value 

and sensory attributes [132]. It was observed that there was no significant difference in fat (10.1-10.2%) and 

protein (3.4-3.6%) content in camel milk ice cream as compared to bovine milk ice cream [133]. 

 

Camel milk chocolate 

Consumers like the production of chocolate milk desserts with probiotic properties based on camel milk. The 

study showed that the survival rate of L. casei in desserts prepared with camel milk was higher than those 

prepared with bovine milk [134]. 

 

Camel beauty products 

Numerous nutrients in camel milk provide natural skin protection. Alpha hydroxyl acids present in camel 

milk help to smooth fine lines and wrinkles, while the antimicrobial properties of camel milk act as a natural 

detergent, making the soap an effective treatment for skin conditions, including acne and eczema [135]. 

 

Challenges in camel milk production and marketing  
Many studies have proven camel milk is beneficial and close to human milk. Despite the increase in camel 

milk production, its consumption at the global level is limited. Due to its high cost, it is less utilized for daily 

milk production than other livestock's milk. Processing camel milk presents different challenges compared to 

bovine milk. The reason camel milk products are difficult to produce is that camel milk's composition differs 

significantly from cow milk. Camel milk does not show a particular tendency to coagulate, primarily due to the 

absence of the kappa-casein and β-lactoglobulin interactions, which causes many difficulties in producing 

cheese, yogurt, etc. Therefore, intensive research is needed to better understand camel milk proteins' chemical 

composition. Although camel milk has been subjected to numerous studies, technical analyses on an industrial 

scale remain scarce, especially for processed camel milk products. Further comprehensive research is needed to 

improve the quality of camel milk dairy products to compete with other livestock. 

The results of this review indicate that various camel milk products were successfully processed due to 

optimization and adjustment of processing steps. The development of new technologies and improved 
processing methods are needed to process camel milk products intended for special dietary or medical use.  
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CONCLUSION 
The increasing population demand for functional food products makes it necessary to investigate in depth all 

potential understudied and poorly known food sources. It is necessary to create new types of foods with high 

nutritional and biological value, providing the needs of adults and children in substances affecting the 

harmonious development of the organism. Producing camel milk products using the same technology as cow's 

milk dairy products can lead to processing. Despite these technological limitations, scientific evidence indicates 

that it is possible to transform camel milk into products by optimizing processing parameters. Camel milk is a 

nutritious beverage known for its unique composition, including various beneficial components. The protein 

content in camel milk varies between 2.9% to 4.9%, consisting mainly of two types: caseins and whey proteins. 

The fat content ranges from 1.2% to 6.4%, characterized by a higher proportion of long-chain fatty acids and a 

notable amount of linoleic acid and unsaturated fatty acids, essential for nutrition. Camel milk is also relatively 

rich in lactose, with an average of 4.4%. One of the distinguishing features of camel milk is its high vitamin 

content, including fat-soluble vitamins (A, E, D) and water-soluble vitamins (B, and particularly vitamin C). 

This makes it an excellent source of essential nutrients. Additionally, camel milk is rich in minerals, particularly 

calcium and potassium, vital for various bodily functions. Overall, the average composition of camel milk 
includes 3.1% protein, 3.5% fat, 4.4% lactose, 0.79% ash, and 11.9% total solids. The milk's low content of 

short-chain fatty acids and its rich profile of vitamins and minerals make it a highly nutritious option, suitable 

for various dietary needs. 
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